A 22 Year old obese woman presented to emergency medicine department in severe respiratory distress. It was sudden in onset, progressive & associated with cough with pinkish frothy sputum. Her vitals on arrival to ER were BP of 190/130 mmHg, HR of 136 bpm, RR of 34 cpm, SpO 2 of 72% on room air. On examination, there were diffuse fine end inspiratory crepitations bilaterally with severe respiratory distress. Patient was immediately treated for hypertensive emergency with pulmonary odema with intravenous Furosemide, IV Nitroglycerin, Oxygen therapy with NIV CPAP.
Background
Hypertension (HTN) is an important but largely treatable risk factor for cardiovascular disease that affects almost one-third of Americans and approximately 1 billion people worldwide [1, 2] . Hypertensive emergency a disease state defined by acute TOD (target organ damage), manifest by newly developed clinical sequelae or diagnostic test abnormalities. A hypertensive emergency can exist in patients with or without underlying chronic HTN [3] . This is a rare case of cushings syndrome presenting to emergency with hypertensive crisis and acute pulmonary odema requiring non invasive ventilator support and intravenous antihypertensives for stabilization.
Case Presentation
A 22 year old obese woman presents to emergency medicine with sudden onset severe respiratory distress associated with cough and pinkish frothy sputum since 2 hours.
A. Vitals on Arrival: BP=190/130 mmHg, HR=136 bpm, RR=34 cpm, SpO 2 =72% RA.
B. Primary Survey:
Airway=severe respiratory distress, diaphoretic, unable to speak full sentences, Breathing=severe tachypnoea, Circulation=bounding pulses, CRT<3 secs. 
History of presenting illness
Patient was apparently asymptomatic 2 hours back when she developed shortness of breath which rapidly progressed and was associated with cough and pink frothy sputum. It was also associated with severe sweating and palpitations. There was no history of fever, chest pain, syncopal attacks or fatigue. Patient has a history of irregular menstrual cycles with a denovo diagnosis of hypertension 4days prior to the arrival to emergency. She was kept on Telmisartan 40 mg by a local practitioner and was not treated for irregular menstrual cycles.
Investigations
Initial chest x-ray: Homogenous opacities bilaterally with basal clearing. Repeat x-ray after resolution of pulmonary odema was normal without any evidence of mass lesions. Haematological investigations were within normal limits apart from mild leucocytosis.
After stabilization an overnight dexamethasone suppression test was performed in view of clinical suspicion of cushings syndrome. a) 1 mg dexamethasone was given at 11:00 PM in the night. Renal artery Doppler was found to be normal and there were no renal parenchymal changes.
Patients' thyroid profile was within normal limits.
Lower limb pulses were normal bilaterally.
MRI Brain
Initial plain MRI brain suggested a strong suspicion of pituitary adenoma for which a dynamic MRI brain imaging was planned with contrast. Dynamic imaging though was inconclusive, the pituitary adenoma could not be ruled out and the patient was referred to endocrinologist for further workup.
Differential diagnosis
Secondary causes of hypertension are important while treating a young patient with hypertension. They include most commonly renal parenchymal and vascular abnormalities, thyroid abnormalities, coarctation of aorta, drugs, pregnancy (pre-eclampsia), endocrine abnormalities. Renal causes (2.5-6%) of hypertension include renal parenchymal and renal vascular diseases. Renovascular hypertension (RVHT) has become increasingly recognized as an important cause of clinically atypical hypertension and chronic kidney disease [4] .
Endocrine abnormalities account for only 1-2% of cases and include exogenous or endogenous hormonal abnormalities. Exogenous causes include administration of steroids. Endogenous hormonal causes include: Cushings syndrome, Primary hyperaldosteronism, Pheochromocytoma, Congenital adrenal hyperplasia. Cushings syndrome being a rare cause of hypertension can also produce hypertensive emergencies if there is no adequate hemodynamic control.
Treatment
Patient was treated aggressively in the line of hypertensive emergency with acute pulmonary odema. Intravenous diuretics and antihypertensives were initiated along with oxygen therapy. The oxygen therapy was given with non invasive ventilator support of continuous positive airway pressure of 10 cms of H 2 O while endotracheal intubation and mechanical ventilator support was kept on standby. Potassium and calcium supplementation was given along with metformin 500 mg twice daily for glycemic control. Patient responded well and significantly improved with non invasive ventilation, oxygenation improved and symptoms subsided within 6 hours.
Follow-up
Patient was advised for endocrinologist follow up for further management and evaluation. Endocrinologist has confirmed the diagnosis of pituitary adenoma causing Cushing's disease and neurosurgical intervention was planned upon further consultation with Neurosurgical team.
Discussion
Cushing's syndrome reflects a constellation of clinical features that result from chronic exposure to excess glucocorticoids of any etiology. The disorder can be ACTH-dependent (e.g. pituitary corticotrope adenoma, ectopic secretion of ACTH by nonpituitary tumor) or ACTH-independent (e.g. adrenocortical adenoma, adrenocortical carcinoma, nodular adrenal hyperplasia), as well as iatrogenic (e.g. administration of exogenous glucocorticoids to treat various inflammatory conditions). Cushing's syndrome is generally considered a rare disease. It occurs with an incidence of 1-2 per 100,000 populations per year. In the overwhelming majority of patients, Cushing's syndrome is caused by an ACTH-producing corticotrope adenoma of the pituitary, as initially described by Harvey Cushing in 1912. Cushing's disease more frequently affects women, with the exception of prepubertal cases, where it is more common in boys. Only 10% of patients with Cushing's syndrome have a primary, adrenal cause of their disease (e.g. autonomous cortisol excess independent of ACTH), and most of these patients are women [4] .
Glucocorticoids affect almost all cells of the body, and thus signs of cortisol excess impact multiple physiologic systems, with upregulation of gluconeogenesis, lipolysis, and protein catabolism causing the most prominent features. In addition, excess glucocorticoid secretion overcomes the ability of 11β-HSD2 to rapidly inactivate cortisol to cortisone in the kidney, thereby exerting mineralocorticoid actions, manifest as diastolic hypertension, hypokalemia, and edema. Excess glucocorticoids also interfere with central regulatory systems, leading to suppression of gonadotropins with subsequent hypogonadism and amenorrhea. The majority of clinical signs and symptoms observed in Cushing's syndrome are relatively nonspecific and include features such as obesity, diabetes, diastolic hypertension, hirsutism, and depression that are commonly found in patients who do not have Cushing's. Therefore, careful clinical assessment is an important aspect of evaluating suspected cases. A diagnosis of Cushing's should be considered when several clinical features are found in the same patient, in particular when more specific features are found [4] .
The most important first step in the management of patients with suspected Cushing's syndrome is to establish the correct diagnosis. Most mistakes in clinical management, leading to unnecessary imaging or surgery, are made because the diagnostic protocol is not followed. This protocol requires establishing the diagnosis of Cushing's beyond doubt prior to employing any tests used for the differential diagnosis of the condition [4] . Cushing's syndrome's cardiovascular complications usually occur due to hypertension, end organ damage such as left ventricular heart failure, diastolic and ischemic myocardial heart failure, which are rather seen in chronic cases of the disease and are often irreversible [5] . Cardiac function in cushings syndrome suggests, impaired left ventricular filling with diastolic hypertension, increased left ventricular mass, with preserved ejection fraction and systolic function. Recently 2D speckle tracking strain imaging technique has shown a significant improvement in LV structural and functional abnormalities in cushings syndrome following serum cortisol level correction [6] .
In the present case, acute respiratory distress with hypertensive crisis was observed. She improved clinically with respect to control of hypertension and acute pulmonary odema. After careful clinical examination and laboratory investigations a diagnosis of cushings syndrome leading to uncontrolled hypertension and acute pulmonary odema was made. Cortisol suppression can be done with ketoconazole or etomidate in nonanesthetic doses. Ketoconazole is used for treatment of cushings syndrome because it inhibits adrenal glucocorticoid synthesis. However, there have been few published studies on its utility in ectopic cushings syndrome, and the results have been controversial [7] . In severe cases of cortisol excess, etomidate can be used to lower cortisol. It is administered by continuous IV infusion in low, nonanesthetic doses [4] .
Conclusion
Cushing syndrome, though itself being a rare condition, the possibility of it leading to hypertensive crisis of secondary origin and causing severe respiratory failure should be emphasized in an emergency unit while treating hypertensive urgency and emergency. The diagnosis of Cushing's disease is important for both emergency physicians and critical care providers because the identification of a secondary cause of hypertension is primary before diagnosing the patient with essential hypertension. Secondary causes of hypertension are treatable and needs further evaluation for the formation of diagnosis. As an emergency physician identification of a secondary cause will lead to an appropriate follow up arrangement for the patient and for critical care providers the identification of the cause can lead to better results and better control of blood pressure especially when the patient presents with a hypertensive emergency (end organ damage).
Take Home Messages
1. Cushings syndrome is a rare cause of hypertensive emergency to be considered in emergency room.
2. Cardiac manifestations occur in cushings syndrome and might be the first manifestation for that patient.
3. Immediate workup to rule out secondary causes of hypertension in any patient of hypertensive emergency is an important step to be taken in the emergency room itself.
